INTRODUCTION
Cystic fibrosis (CF)1 is a severe chronic disease that occurs in children due to the homozygous state of an autosomal recessive gene. The incidence in Caucasian children is approximately 1 in 2,500. Symptoms often include recurrent pulmonary infections, pancreatic insufficiency, and other abnormalities secondary to defects in exocrine function. The search for a basic metabolic er- ror has been hindered by the presence of a myriad of clinical abnormalities in the disease (1) . Mangos and Dr. Herzberg's present address is: Louisiana State University School of Medicine, Shreveport, Louisiana 71130.
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McSherry (2, 3) described an inhibitor to sodium transport in CF sweat and saliva. Spock, Heick, Cress, and Logan (4) observed a serum factor in CF patients and their parents that caused cilia in rabbit trachea to beat asynchronously. Hanging-drop preparations of oyster gills were observed after exposure to serum from CF patients, obligate heterozygotes, and normal individuals. The typical reaction produced by serum from CF patients and heterozygotes has been described (5) . Ciliary action is inhibited by serum from CF patients and heterozygotes, in most cases before 40 min of exposure. Normal serum does not inhibit ciliary activity and the cilia continue to beat for 60 min or longer. Similar results have been obtained in mollusks with cilia of fresh-water mussels (6) . Recent observations indicate that a ciliary inhibitor produced by fibroblasts derived from CF homozygotes and heterozygotes has similar if not identical properties with the serum inhibitor (7).
The abnormal serum factor that inhibited ciliary action in the oyster, Crassostrea virginica, has been identified as a cationic protein with a molecular weight of 125,000-200,000 (8) . The factor is isolated with the IgG fraction of serum from CF patients and heterozygotes (8, 9) . Therefore, this investigation was designed to determine whether the serum factor acts as an antibody that interferes with ciliary activity. The formation of immunological complexes between cilia and specific antibodies to cilia has been shown to inhibit ciliary activity in paramecia (10) and mollusks (11) . This type of interaction could conceivably produce bronchial obstruction and mucous viscosity typical of CF.
This communication reports the result of the reaction of CF serum with oyster cilia and the comparison of this to the antigen-antibody reaction between oyster cilia and antisera to that tissue. The 
METHODS
Serum and serum fractions. Whole human serum was obtained from seven normal individuals whose serums did not inhibit oyster ciliary motion, 10 CF patients and 1 heterozygote whose serums inhibited ciliary activity. The IgG fractions were isolated by DEAE chromatography (12) , starch block electrophoresis (13) , and ammonium sulfate precipitation (14) . The serum proteins present after fractionation were identified by immunoelectrophoresis (15) . Protein concentrations were determined by the method of Lowry, Rosenbrough, Farr, and Randall (16) . Serum that contained no detectable IgG or IgM and only a trace of IgA was obtained from an adult with acquired idiopathic agammaglobulinemia.
Antiserum. Isolated ciliated epithelium was obtained from oysters by separating the membrane to which the cilia were attached from the remainder of the gill tissue with a sharp needle. The membranes, with the attached cilia, were collected and sonicated in physiological saline at 20,000 cycle/s. Each rabbit was injected in the footpads with 5 mg of sonicated oyster gill ciliated epithelium in complete Freund's adjuvant. This was followed by two weekly injections of 2.5 mg of sonicated tissue in physiological saline in the lateral ear vein. Antibody production was verified by double immunodiffusion (17) utilizing sonicated cilia, diluted to a protein concentration of 3 mg/ml, as antigen. A modification of double immunodiffusion described by Kronvall and Williams (18) was utilized to detect immunological reactions between oyster gill tissue and antiserums.
The anti-rabbit IgG preparation used in the indirect staining experiments was obtained by injecting goats with isolated rabbit IgG. The goat IgG was then purified and subsequently labeled with fluorescein isothiocyanate (FITC) (19) .
Immunohistological studies. Serum and serum fractions were conjugated with FITC (19) . The .} 4 cence along the ciliated border of gill tissue, indicating -~~~~~~~~the site of antigen-antibody reaction. A fluorescence FIGURE 2 Fluorescent (above) and phase (below) images study of oyster gills treated with anti-cilia antibodies of oyster gill tissue treated with anti-cilia rabbit serum followed by FJTC-labeled anti-rabbit JgG is shown in followed by FJTC-labeled anti-rabbit JgG. Note the fluorescence along the ciliated epithelium and membranes located Fig. 2 (11) . Pretreatment of the oyster tissue with the same unlabeled serum or serum fractions did not diminish the fluorescence even when the FITC-conjugated whole serums were diluted to 0.1 mg/ml.
CiliairA action. The CF ciliary inhibitor causes cessation of oyster gill cilia within 40 min of exposure (5, 8) , which is also often accompanied by expulsion of mucus from the oyster tissue. In contrast, the antiserum directed against ciliated tissue caused the cilia to stop beating gradually without causing expulsion of mucus. The antiserum appeared to inhibit ciliary action only slightly; the cilia stopped beating after 50 min of exposure compared to a period of 60 min of exposure to non-CF serum.
Papain digestion. Papain cleaved IgG fractions from serum into Fab and Fc components in addition to an undigested protein fraction. These fragments were separated by starch block electrophoresis (13) and their identit-established after immunoelectrophoresis of fractions Fitly protein concentrations of 5-10 mg/ml. The fractioI!s were then dialyzed against sea water and examined for ciliary inhibition (5 (7) . If the ciliarv inhibitor is not an immunoglobulin but is fractionated with the IgG class these results might be expected.
In conclusion, the serum factor that inhibits ciliarv 'idclcncc that the CF Ciliary Inhibitor is not anl Antibody activity in the oyster, Crassostrea virginica, does not appear to be a typical antibody, although the serum fraction inhibitory to ciliary activity is purified with the IgG fraction of human serum. Speculation on the occurrence of an inhibitor in CF without strong immunological activity against ciliary tissue has led to the conclusion that a protein in CF serum isolated with the IgG fraction is not an immunoglobulin, but has serum concentrations too low and chemical properties too similar to be differentiated from IgG. An alternate explanation is that the inhibitor of ciliary activity in CF serum is related to an IgG class but has low binding capacity to ciliated tissue and thus was not detectable by the techniques employed. This latter explanation seems unlikely since there were no indications of even slight inhibition of the antigen-antibody reactions between ciliated tissue and its specific antibody by the isolated CF IgG fraction that contained the ciliary inhibitor.
The ciliary-inhibiting fraction recently isolated from culture media of fibroblasts derived from CF patients and heterozygotes shares chemical properties with the serum inhibitor. It is a cationic molecule isolated in the same chromatographic fraction on DEAE at pH 8.5 . Further relationships must await additional studies.
